U.S. Gov't

. SHUTTLE CRITICAL ITEMS LIST ~ MSELS GROUND STATION
SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05-2MO—00006 REV: 11 Jul 89
ASSEMRIY : Shelter ABCOHRT'; CRIT. FUNC: 1R
PN : 517070 RIT., HIW: 2
: VEHICIE 102 103 104 105
QUANTTTY : 1 EFFECTIVITY: X X X X

: PHASE(S) PL 10 QO [D X IS
REDUNDANCY SCREEN: A~pass B-fail C-pass

PREPARED BY:

DES: '

RETL.: il
QE: \\"

ITEM: Shelter

FUNCTION: Monitors EL subsystem for proper cperation; generates alarm and
causes shirtdown of MSELS-MD if EL RF output is lost or is errcnecus.

FATIURE MDDE: EL guidance RF output is operating properly, but EL PM/BITE
fails so that it is then unable to generate an EL failure alaym, even if
there is a malfirction in the EL RF autput.

' CAUSE(S): A Shelter LRJ fails due to piece part electrical failure. The
IRU’s which can cause this failure mde (05S=2MD=00006) are listed below,
with LRU Designater No., IRU P/N, and IR Name:

IRJ No.: IRU P/N: IRJ Name:

150 502333 Field Menitor Circuits, Elevation

160 501825  Power Supply

322 517076 Parel, Erttrance, Sigmal

324 517079 Cables, Inmterconn, Intericr (inside Shltr)
325 517081 Harness, Rack

430 517082 Contrel Monitor

710 517080 Cables, Interconn, External (to/from Shltr)
920 518007  Assy, RF (Switching)

EFFICT(S) : (A)SUBSYSTEM (B) INTERFACES (C)MISSION (D) REW/VERIICIE

(A/B) Correct EL RF autput fram the Shelter cortimies without a break, so
there is ro apparent effect. However, the next EL charmmel failure will
Ause exrrunecus EL RF outpuat signal, rather than the inmtended MSELS
shntdown.

(C) No effect.
(D) First failure no effect; correct EL signals cortimie to the Orbiter.
. Possible loss of crew/vehicle after secord failure {lost or erroneocus

cutprt from Shelter) due to degradation of terminal area approach and
larding functions. .
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SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05-2MD-00006 REV: 11 Jul 89

DISFCSTION AND RATIONALE: ‘ '
(A) ESIN (B) 'I'E'SI' (C) INSPECTION (D) FAIILURE HISTORY (E) OPERATICOMNAL USE

(A)- DESIGN
The MSELS design was structured from existing/proven grourd-based larding
systa:sardupgradedtomeetm-aﬂlsa MITI~STD~454 ard all subsidiary
specifications in effect at the time of marmfacture, Military ard
stardard NASA approvend parts, materials and processes were used.

The design evolved from a timely ard in-depth internal design review
process culminating in an cptimm reliability/maintainability/performance
end-item product. The design review process included stixdies such as
FMEA, electrical ard thermal analysis, sneak cirouit analysis, worst case
studies, tolerance analysis, etc. which resulted in direct impact of the
design.

The design was approved via the formal NASA-Eaton FIR, (IR, KA, FCA ard
certification process.

(B)- IZ5T :
'I!'EbSBISprcqrammu‘.ts of an equipment confidence huild-up approvach
starting from 100% screening of compenents (barm=-in and envircrmental
test). Ewircrmental testing of SRJ’s and 1003 temperature/vibraticn .
tests at the IRU apd equipment rack-level.

In plant ATP for functicnal performance verification and workmanship will
be performed and witnessed by Eaton, NASA ard AFFRO on all IRUs ard again
at system level.

Site testimg and certification will be performed on each system after
installatien. Anmual flight tests are corxducted to demonstrate corcirmued

system campatibility.

Grard Tuwrnarogd Test - Venfy cperatian of the MSEIS Growrd Staticn
pricr to each Orbiter lapding.
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SHUTTLE CRITICAL ITEMS LIST - MSELS GROUND STATICN

SUBSYSTEM: GROUND STATION - MSELS  FMEA NO.: 05-2MD—00006 REV: 11 Jul 29

(-

(D)=

Recejving Inspection

the performarce of visual ard dimensicnal examinations. All electrical,

Assemblv/Installation

All detailed inspections are plamned aut by the methcdization departent
for all new builds, spares ard repairs for the MSELS Prugrams.
Inspection points are designated to permit inspection before the
applicable portions of the assembly become inaccessible ard prier ts the
next assembly cperation.

Titical
All processes ard certifications are monitored ard verified by
inspection. The critical processes are soldering, conformal coating,
torquing ard boresiting, application of adhesives/sealants ard
application of chemical film.

JTesting
AllpartsoftheATPareobsexvedarﬂverifiedbyQA.

. Yeaqr]
All parts ard assemblies are protected frem damage or contamination from
thepointofreceivirgi:spectimtofi:alshim,trmax;hmthais

detailed in a documented procedure. Thishardli.;r;prpcedureisi;zeff o

schedile, amd all araasamcwsideredmﬁerminmqsamitbymwith
respect to material hardling. The maintenance of electrostatic discharge
prevention metheds is verified by QA through pericdic awdits. All
hardware items are packaged ard protected according to contract
requirements ard are verified by inspection. Evidence of inspection of
packagirg is recorded on the applicable shipping document.

Railure History
All field ard flight failures were reviewed amd there have been no
reported failures in the MSEIS-MD ar MSEIS-JR alarm circuitry.
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SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 05-2M0-00006 REV: 11 Jul 8%

(E) = OEERATIONAL USE
For lower ceilings (8,000 to 10,000 feet) or night coerations, redundant
MSBELS (single-fault tolerance) is required for larding on a conerete
raway. MSHLS is also mandatory for daylight lardirgs en the lakebed
with reduced ceilings, but is not required to be redirdant. Deorbit is
not attempted if the ceiling is less than 8,000 feet to ensure good
visibility at low altitude. If radar tracking data (available at
Edvards, KSC, ard Northrop enly) amd grourd commumnications are available,
the MCC can attempt to resolve a MSHLS dilemma. Remote control CoRrators
are trainad to evaluate system health and recognize prabable failure
modes from the Remote Contzol Unit Display. The Remote Comtrol Unit
Display is monitored to determine the nature of the malfuncrien (hard
failure, intermittent, or randcom) ard advise the chain of cormand on the
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